A simplified method for the determination of natriuretic factor in the urine as measured by digoxin-like substance was studied. Digoxin-like substance in the urine was estimated by RIA using anti-digoxin antibody after being extracted by reversed phase cartridge column but without gel filtration. The values found by radioimmunossay (RIA) yielded a significant correlation with those of the inhibitory effect of Na-K-ATPase activity which was measured by biochemical assay as described by Hamlyn et al.
A simplified method for the determination of natriuretic factor in the urine as measured by digoxin-like substance was studied. Digoxin-like substance in the urine was estimated by RIA using anti-digoxin antibody after being extracted by reversed phase cartridge column but without gel filtration. The values found by radioimmunossay (RIA) yielded a significant correlation with those of the inhibitory effect of Na-K-ATPase activity which was measured by biochemical assay as described by Hamlyn et al.
Using this RIA method, the effect of salt intake on natriuretic factor in urine was studied in patients with essential hypertention. The natriuretic factor on a high sodium diet (NaCl 20g/day for three days) increased approximately 1.5 times, as compared to those on a low sodium diet (NaCl 3g/day) (p<0.05). The Natriuretic factor showed a positive correlation with urinary Na excretion (P<0.050) when the patients were placed on ad. lib. sodium diet. From these results, it is suggested that secretion of natriuretic factor in the urine might be regulated in part by salt intake.
In a cross-circulation experiment, de Wardener et al., 1961 first observed that the extracellular fluid (ECF) volume expansion causes marked natriuresis whicn may be produced by a hormone-like substance in the circulating blood. Since then biological and immnological properties of this hormone-like substance such as an inhibitory effect on activity of Na-K-ATPase (Gonic et al., 1977) and cross-reactivity with digoxin antibody (Gruber et al., 1980) 1.2ml/min, frationation for 5minutes).
Digoxin-like substance in each fraction was determined by RIA. Commercial kits made available by Daiichi Radioisotope Co., Ltd. were used for RIA. RIA yielded a single peak of digoxin-like immunoreactivity after salt fraction ( Fig. 1 lower column ).
To compare with conventional methods , a 200ml of urine was lyophylized (sample B) and separated by gel filtration with Sephadex G-25 similarly to sample A. The Gel filtration pattern of sample B showed a single peak of the same site as that of sample A (Fig. 1) . Moreover , on comparing treated sample A separating to postsalt fraction by gel filtration (F2 in Fig. 2 and RIA using anti-digoxin antibody was carried out in each sample, which was extracted from the urine 200ml using a reversed phase cartridge column, and the values obtained by these 2 methods were compared.
These methods showed a significant positive correlation (r=0.855, p< 0.01), which passes the original point (Fig. 2) . Thus, it was suggested that natriuretic factor in the urine may be evaluated quantitatively RIA using anti-digoxin antibody.
Materials
Nineteen hospitalized patients with mild or moderate (WHO I-II stage) essential hypertension were studied after informed consent was obtained. They were given low salt diet (Nacl 3g/day) for three days and a high salt diet (NaCl 20g/day) for the subsequent 3days after ad. lib. diet for about 2weeks.
On the third day of each diet, 24 hour urine was collected and digoxin-like substance and aldosterone in the urine were determined. On the same day, after an overnight fast, the blood was withdrawn and used for the determination of PRA, Plasma aldosterone (p-aldo), serum Na and K. Urinary aldosterone after hy- 
Discussion
A bioassay method (Clarkson et al., 1976 ) using rats, a method using inhibitory effect on Na-K-ATPase activity (Gonic et al., 1977) and RIA using an anti-digoxin antibody (Klingmuller et al., 1982) have been used conventionally for the determination of natriuretic factor. However, in the case of measuring it in urine, these methods employ lyophilization of massive urine and if necessary, many purification steps such as gel filtration, desalination, strict adjustment of pH and ion concentration in the solution. The present method using reversed phase cartridge column we have developed is a simple procedure which enables condensation, desalination, deproteinzation to be done at one time and removes substances that may possibly interfere with RIA. Although RIA is a convenient method, it is not known whether it is consistent with other methods or not. Although it has been reported that the bioassay method gives results consistent with its inhibitory effect on Na-K-ATPass (Gonic et al., 1977 , Hillyard et al., 1976 no correlation between RIA and the inhibitory effect on Na-K-ATPase activity has been demonstrated. As shown in Fig. 2 , there was a significant positive correlation between the RIA and the methods using Na-K-ATPase. This suggests that the natriuretic factor in the urine can be estimated quantitatively by RIA using anti-digoxin antibody.
Expanded ECF is thought to be a major factor which regulates the natriuretic factor. Bioassay showed an increase in the natriuretic factor in the blood from dogs and rats treated with blood transfusion (Hamlyn et al., 1982 , Knock et al., 1980 , or in the urine of humans (Clarkson et al., 1976 , Klingmuller et al., 1982 who were given a high salt diet (Na 300mEq/day).
In our study, a diet with 20g/day of salt for 3days produced a 1.5-fold increase in DLS in the urine compared to the period with 3g/day of salt. de Wardener et al. (1981) demonstrated a 25time increase in human subjects when a high salt diet was given. This difference may be due to (Clarkson et al., 1976) a difference in assay methods or (Clarkson et al., 1970) a difference in the salt loading period i.e. 3days in our study and 5days in de Wardner's study. Although we did not compare our RIA method with de Wardener's cytochemical technique for the determination of Na-K-ATPase activity, the possibility of the different assay methods cannot be neglected in view of our finding that the inhibitory effect on NA-K-ATPase using the conversion of NADH to NAD showed a significant correlation with the RIA method but the slope of its regression line is as sharp as 16.4 (Fig. 2) . Concerning the duration of the salt load, this study lasted only 3days, but there is a tendency for DLS in the urine to in craese more from 3rd day in preliminary examination with small cases, and the difference between de Wardener's results and ours may be also possibly due to the fact that in the duration of the salt load was different. Digoxin-like substance showed a positive correlation with urinary Na excretion and is may indicate that Na balance plays an important role in the regulation of this substance. In addition, it showed a negative correalation with urinary aldosterone, but it is not known whether aldosterone per se effects DLS excretion or not.
